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^Rm'^jfT-^mi^^sk - Beta - 41 , m 
*icWa^^?FT««a#«f» Beta « 

41 W^««=Bltel8ifec 



I 

00 

o 
o 



CO 
CO 



^ $\ ^ ^ ^ 

1, -jft^^&^#;i;t-Beta-#^# 41, ^^tt^-fe-fe^*: SBQ ID NO: 2 fjf^tf^ 
ID NO: 2 f}\^^^^^1^^n^i> 95X«j;tei^<4. 

(a) l^^^A^fr SEQ ID NO: 2 ff^^^^^mm^^k^^^^^ ^^fi^^' 

(b) ^p^^m (a) ^ 

(c) (a) ^ (b) 70S^[^'t^&^#«#S^. 

NO: 2 fA^^^^^^y^l^^^"^^- 
+ 21 3-1 343 ^i6^;??'J^ SEQ ID NO: 1 ^ 1-1623 ^i6^;f?'J . 

(b) 4-6 t6^ft--*^^J^*^^^^^*^^«^^^^^^^- 

(a) :fe*iiBeta-^^#t 41^#T. i^^^^J^^ 8 M^i^ft^^i^^; 

(b) AJ^^#l4^^l35aiA*Beta-3j#|'3^4l7t'|4f(^#^. 

Beta-^^t 41 tl^T^i^mk.^^. 
12. ixt^mmt 11 ^^#«^t:&SEQ ID N0:1 

13^ 11 Mi^^h^#;fr^Ji^, ^#«f-^;fit1t^#/^-f-i^15^Beta-# 



3i*fflf««ri6s.fi. «*«i'«««B«'^*« 

m^i^^)^f^^^^^ ^^^^^^^^^^ mMi^mM^x^^^ 
18. 1-6^11 t^i^ft-^^'J^«i^^^^^ 



i^$^j^J|-jH'Pr^^cGMP#^i4^^-B&l|6^G*6. Beta-^#* (G-beta) 
Jl: G *6E^iE*+^f^'^. ^^^tj^*i^>eT6^#^. 
Alpha SE^I^-^^^i^)^ OTP; beta 3E|£^t) gamma jE*)?!|J^ GTP £^ GDP li^jft.;^^^^ 

G-beta JRi^-^^he^/^^H-^^A^ 340 
G-beta it^il 8 40 4-#.a^6^1^^^lJ5lc. #-^tt 

+ Trp-Asp 4&7t (WD-40). it#6^S^M^#^ -f-^^S^ t . 1 
t^^*I&^*ic@^^#5-6t^ 5-8 $^t. C-beta G-beta H-fJi^^t. 1^^ 

C 

G-beta [LIVMSTAC]-[LIVMFYWSTAGC]- 
[LIMXTAG]-[LIV MS TAGC]-X { 2 ) -[DN]-X ( 2 ) - [LIVMWSTAC] -X- [LlVMFSTAGl-W- 
tDEN] - [LIVMFSTAGCN] , 

WD-40 i^^t^^'^lt^^^tiE^ A 7C#^ LxGH ^ B 7U*:^[D, N]XXXXX[W, F, Y] [D, 
N];^^. i^^E^, nl ^0 n2 J #1«^*^pM#.^. A 
^it^l^^^-^iYtX. -(0 nl=8 6^^«'f^:if-#iJ:,^.&^t^^6^^>^;^^^ 42-43 

il^*P_t;;fi^ Beta-$^-|^t 41 ^6^^^t||:^i!fe tfet • t?5iL«ii 
Beta-2|#-f * 41 1-6, #j?'J^^^^^5-6 6^^^^;?=^'J. ^ Beta-$#^# 41 ^6 

6^. 



^m^-^n^^^m^mi^^f^—^-^--^^*'' ^^^^^^^ ^^'^ 

^^5^J^ ^'^'fJ^I'J. 

j^m^A-^^^%^m^ ^Pfk^>^n^> "^^^^ seq id no. 2 

SEQ ID NO: 2 ^ fk. 

(a) ^«5A*SEQ ID No. 2^*^/? ?'J 

(b) ^ #^#^(a) 

(c) J|(a) ^ (b) tit) ^ 4^ «^ ^'J ^ 7 0%^ fil 'ti ^ # ^ «• 

i^#^^#^&^;??'J^^feiTM&^'-^*: (a)*^ SEQ ID NO: 1 t 
21 3-1 343 1i6^i;f?'J; 3fa(b)^;tSEQ ID NO: 1 + 1-1 623 ?'J . 

Beta-$^^# 41 ^tl ^^k^^^^^^^ 

.^m^^A-^^^^"^^^ t^^^^^n^fik^^^^^^ ^^^^^^ 



^. ^;!K1fc-^^^fii^^'t;-sr^'^Beta-##*4m^f-. 



^j^, ;^y,J "C-T-G-A" ^^3.^Ymn %-A-C-r 

W^^'. prffl^-3^^^i35a^^l^'t4W^*,*P«MEGALIGNm;?(Lasergene software 
package, DNASTAR. Inc. , Madi son Wi s. ). MEGALIGN^if &^^^i^nCluster 
^iti3^^^|-^#^^?'J(Higgins, D. G. ^ P.M. Sharp (1988) Gene 73:237-244). 



;te[^'lil"^*(Hein J., (1990) Methods in emzumology 183:625-645). 



m^^^^m-, iii^ii^^^m ^n^f^^i^ikWi. 

"^i^" iP Fa, F(ab'),^Fv, ^m^m^ 

"Ai^lt^^" ^^i^m^^^^^^&^^9'\^^^^^^ ^^^^^^ 

S-^ll^^fc^Tit^^fc Beta-#^t 41. :$;*:J:^&^#)!3S;^4Ni£^I^F3#ftM^ 
*^f^*#T-^t6^#^ Beta-if^-|'#41, |^^^±^lilSEQ ID NO: 2^;f 



^^^in^m^^jik. ^m^m^fB.^ mmm^-^^i^^: 

(III) *+j*ift#Jbi-^^-^'ffc'^*fci (kkiP«#l^i^«J«6^^t'^^. 

^JiP^L-Sl) gfe-^; (IV) 

:^^8^^#T^i^6^^^ (#^^^)' :^^t±I^^A^ SEQ ID NO: 2 ^*^^3?-J 

SEQ ID N0:1 &^^^^;??^'J. 

■fe^tj 162 3 4^^^^, 213-1 343 l^t^T 376 ^^M. I^L^^ Beta- 

^AX-^^I^.^^ DNA. DNA ^U^^m^^^^^' DNA ^U^m^mM^- 
^^^t^PM^fSj^l^^'mU^ SEQ ID N0:1 

i^>^xm^^ "m^^^i^" ^:if.m^^m^^^ seq id no:2 

SEQ ID mAffif^^^m^n-ntm^^^^^'^' 

SEQ id NO: 2 : K^^^^I^L^r^H^^^^'J; ^ 



50%, it^^^ :^m^^w^^r^^i^T^^^^nfm^^^ 

y£>tT6^^5^^Dj5fe^, isi O. 2xSSC, O. 1%SDS, 60-C; ^ (2) ^^B^ipffi 'tlifj, 
50%(v/v) If ^Sc, 0. l%/h4-iL7t/0.1%Ficoll, 42X:#; ^ (3) iX^M^^? ^'J ^1^1 6^ 

^tf^^-J^^m ID NO: 2/;f:^^/5i4]^#J5iL*^l^&^^#^?^t^^1i. 
^-fe^^M^'^lO'f^^^J^, litieJIiSi:!^ 20-30 X^J^S^ 50-60 4^;^^ 
^^^/^^^m^ Bela-i^^j|^ 41 ^^m^. 

4t-^*sa^ cDNA x)$-^^^x^^mmif3^^=^^^n, ^ 2)^^x^^^i^ 

;2^^B^&«) DNA M-a:^i?'J-&l)fefflT?'J;^*^#: l)/*/.*®^ DNA DNA 

J? ?'J ; 2) !^ -^^ic DNA ?ij it#;;f ^^Jik^)^^mk. 

Ai'J^mi^^i^'^, ^^5^0^ DNA t^t^. DNA }f9^\tf3%mt^^^^ 
iitAJ^i^^T^^ mitAf^^t^i^ oDM^^ii/^^^^. ^^^^^^cDNA6^ 

ii1*cDNAxJ$. #m mRNA ^Jr^-fe^'^Wiki^^ 

^ff (Qiagene) . tfa^^ cDNA ^j$4^ii'^&>j:^?t (Sambrook, et al. , Molecular 
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York, 
1989). ii^#5iJ^5ik#;gZ6^ cDNA Xi$, ilP Clontech ^il^^I ^^^l^l cDNA XJ$. ^ 

^^l^iL;^?*^^^ cDNA Xl^^nA^k'i^n^^B^ mT-PR 
i^): (l)DNA-DNA^ DNA-RNA^^; (2) 05^ Hi 5!IL^*^; (3) Beta- 

^^^^^^ 10 30 50 



TftiP Western ep^^. . |S$«^^^«tPtji (BLISA) 

a ^ PGR ^ Tit r It DNA/RNA W (Saiki. et al. Science 

1985; 230: 1350-1354)^^!ti^^^^^^;*^i^t^«W^@. m\^^^>kXn-^nn 
-^-^6^ cDNA Bt, pliti^'ft^ffi RACE?*(RACE-cDNA**'ytiirit>t). f" PGR 6^ 

^^•^*y^>iiPitii^JK*.i^^!*5^o*t^trit&^ DNA/RNA M-a. 

iP±^;fii^^5'J&^*^«^6^*0> ^^^^ DNA >ta#6^^^^^^^?'J^^* 
*;^?i:4p;R.EIl^^lh 7* (Sanger at al. PNAS, 1977, 74: 5463-5467) iJ^. 

n. 

(Rosenberg, et al. Gene, 19376, 56:125); ^tlf IL^if^^^t* 
it6^j pMSXND *ii*i^(Lee and Nathans, J Bio Chem. 263: 3521, 1988) a 

*4S^&^a7|tAIlfe^«];^iiife/B-f^?^'^«*4 Beta-^^* 41 &ij DNA^^'J 
^^-^^^^imW^^jti^^^^^^. 'A^:Hl^^^^^\-t.^ DNA DNA 
-f^f^t^I^TR^ (Sambroook, et al. Molecular Cloning, a Laboratory 
Manual, cold Spring Harbor Laboratory. New York, 1989). f^ili^^ DNA 
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*'tt^^J-?*: A;9^#®6«J lac ^ trp jg^^; X "t^^^^ PL ^ 5*^; 

f-J^ DNA *it&^m55if'^fflia^. 5ttA^<J* 10 51J 300 ^ifl^^M , f^^^Jg^^^^ 

iJ^J§5ljagI&?l$^^. •^^m^^^^XMm.^.^M-^ifs 100 iij 270 

^. "iti^flfe" ^f^^^Sfe, iP^I&^JIfe; ^JI:^g;#*^^J!fe, ivil^-^m 

^ Sf9; ^^^^iP CHO. COS^ Bowes 

J^^^^mn^ DNA ;f ?>J^-^*^ii DNA ;f ?'J^^llIt##'ft^t±^JIfe^.fl 

*A^;fJ§l^. ^i^ik^^^^ Mgci,. ^D*f 5, #^l:.^k-^if]*.^?L&^;^Ji^fT. 

il 6^ Be ta-^ -ft 41 (Science, 1984; 224: 1431). -^^i^tt P^: 
(2) . 6<j Jt^* t i^lfe; 



mollis, M4!'^Mn:iii^^^m^it^^^)^^^^^^^'^' ^^^^ 

5 (3) ^, t.^pj^-^^^'i-^l!^^^ ^^iitfJ 

,0 (HPLC) ^^t^^M^^^^^^^:^^^^"^- 

#jip. ^-j^nmmm^ n±m^^^ ^^^^ hiv ^^^mm 

,5 #^|f^-^-5Ti|fc7S cGMP##'ti^^^-6&^6^ G*6. Beta-^#^* (G-beta) 

Alpha ^m-t^T^^m GTP; beta ilE^^o gamma GTP GDP 

^niil5ij^#:^;f'ji^^&^. Trp-Asp ^tu (WD-40) ^ G-beta &^#^'t4;??'J. WD-40 ^ 

f^^ ^ii^ -^^^^ ^^^^ 
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^^t*"^^ iii^'ti^^. 

^^m^p^^ ^^^^ Aim^^A^ t^if^^ f^^^> t 

flt#^#«'ft, ^^^-B^'J^-^ife^ ;*gF^I^^J5t^ Wegener ^^fff-il^. t-^^^^f^ 

t 41 &5||0jf>J6^:*>i. ^5*^JI^i^ Beta-4#|^* 41 |»| jjfc^lfeltJit^^^?^ ii5 
#'t?L^i^^Bfe^*3iBeta-^f^* 41 ^^MtJ^J-^^iSW Beta-$t-^* 41 

^^^^^l^il^l^. t-^ Beta-$^^^ 41 it-^^^^l^^^^itii^^^lil^^^ i& 
M-^&^t.*^^^^@^l^a^6^1t^^ftt^ri5^tl^. -^a^ Beta- 

^t^* 41 

;tiBeta-4#^*41^f.^^M6^^^*i, it^^A^-fe^^ P^l") : ^^Ir^l^^ 

^^^^m^ ^^^i^^ Fab>i-a^p Fab*fife:s:^i*i6*i.^a. 



Milstein. Nature. 1975, 256: 495-497). E^i^*, A B-^Bfe*^^fe7|t, EBV- 

/^(Morrison et al , PNAS, 1985. 81: 6851) . ii5 6 ^ 6^ S- 
Pat No. 4946778) -fe^^i^^/**riBeta-#-^* 41 ft^.^^il^'f*^. 

BetR-^^^ 41. 

^ & flfe ^^i^ ^ * $t # . 

##*^-^i^^^-h. i^#iS^^^^^^-5r^-f*3^ Beta-^#^* 41 PHti6^ 

^J*^»^^A^^1'X^'J«^M Beta-|#^# 41 

^^vn^^:BL^^^:^imM Beta-if|^# 41 ^^&^^S?fi*l^:^i*. ^^i^ 
iL^^g FISH tJ^^n:^JSlt:fe«i^. is^^ + ^/f^tJ^ Beta- 
41 ;^K^. Beta-^^l'j^ 41 ^ ^^j^^ + 6^ t ^ # 

^ Beta-##* 41 

^*^Beta-2f^-^^ 41 ^ ^^^^^^ B'f^'^^n ^ ^ . ^S'^^fe^it^^ 

-^^41, l^^f'Jp^li^ttfi*) Beta-4t#* 41 yf-t^. -^J^P, ^ Beta-$^^ t 

4] ^ ^^T^^^^?!/tfe^6^ Beta-^^# 41, T 6^ /I #f 

^t-^, -fa^^^lS-f ^■I'i^'ti. S)fc4M&^;*S7&i/f«i^^ffi^-^^ Beta-$f^t 

41 ^ii^y&'ti^-^^>'Tlit6^^^^. ^^^^ 



6^;^r>t^£^ e>^5CiDt(Sambrook,et al.). ;S^ht^lfe«^ Beta-^-l^^ 41 

^ ^ ^ -sr 'fe ^ ^ 'J 1^ Jt * + ^ # s ^ iife t*i . 

^Ip$ij Beta-^^t 41 inRNA (-fe^S RNA DNA) liiA^BUfc^t 

^k^n^mmt.^. ;f|S|;§:-^t6fe#:^'ti^^#^RNA&^7e|#RNA^^. 
^#'J;§:^S|^^-^S:#&^fc RNA RNA ^0 

DNA ^^H-erffi RNA ^ DNA ^^^:^^n> ^PS^^^ftJK^fcf 

-RX RNA »riii±«i«^^ rna ^ d^j^n 

Beta-$^^t 41 Beta-### 41 

^^t^ Beta-Jf^-I't 41 »r>^ Beta-##t 41 ^^^^^^-^ 

^^mk^T Beta-##* 41 iPi^«§ Beta-##* 41 6^ DNA 

;?tyt^#;*:^ff^^l^i^JSff Beta-#-i^|E- 41 ^^j^n^t^^. ^.^^^^ii 
Southern t^pi^Ji, Northern Cpi^Ji. ^^'fi^^f . nt^^^lt:^ 

^#AKl4t@^^^^|^?'J (Microarray)^ DNA i^M" "^H^I^M"" )±. ffi 

ft RNA-IS^^BIMRa (RT-PCR)^^hrit-fe^^fJ Beta-4^#* 41 ^^^f-^. 

Beta-#^t 41 0 ^fe ^if] f Beta-|f 41 

Beta-4t#^ 41 ^^^J^^ i^^ii ^ Beta-^^^t 41 Mk^n^MM. 

^ik. tii^^t:ttl^#^#. ^ffie.%&^it7|tiP Southern Epi^ 

>i> DNA ;^^'Jia^;tfT^ PCR 

ii, glllh^ Northern ep^)i. Western fp^ji-BTN^j'^'Jft'r^B^^Jil^. 



cDNA^. 

^iikift^T^'fe'f*^^^. jfcft?lt&^^ii.#i*!.Vermat. Human Chromosomes: a Manual 
of Basic Techniques, Pergamon Press, New York (1988). 

1.^-^*0 S^HtB^^. ij*^^^J5.-f ^J^p> V.Mckusick.Mendelian 
Inheritance in Man (^itii-^ Johns Hopkins University Welch Medical Library 

iP^^'e,^;iC^^j4LMj^ffl*^cDNA;?5'J&^PCR^^^&^4^^ 

^^ftS^Ji^^feiJ^#2OkbxtJfii^-^^0). 

^m^^^i^'^^^'^' -sii-x^*^]^' 



10 



20 



25 



a lJI:;*^^»^Beta-^#*41^tl 56-203^484^ ^iS^^P^^^Beta-^^t 
ffl 2 Beta-$|^t 41 Mlll^^Sfe^#ift*.^ffl (SDS-PAGE). 41KDa 

^mtM^mri Sambrook ^9^^^ir: ^^t^#(New York: Cold Spring 

Harbor Laboratory Press, 1989) t ^;fii&^^#. ^^B^i^m^^i^^^W' 
S^li^J 1: Beta-#-|^* 41 6*1^11: 

j^^^f,^|Ii/^/t.1';^-#«mAI^I&,^-RNA. ^Quik mRNA Isolation Kit 
(Qiegene /^H];^fp) A-^-RNAt ^i^poly (A) mRNA. 2ug poly(A) mRNA^j^^W 
^cMK. jUSmart cDNA^I^Tiil^J:^ (1^ ^ Clontech ) 4^cDNA>t&^l^#ASiJpBSK (+) 
«#:(Clontech>ii'^/^fB)^^^^^li:^i,^.Jl. 4t»5a, ^^^cDMXJ^. ifiDye 
terminate cycle reaction sequencing kit (Perkin-Elmer-^/^f]/^iS) ^OABI 377^ 

?'J^&*6^'ii-^DNA;^^!|lSjl#;$(Genebank tbi^, ^^^5^*4^ -^:^I*0163b07 
&^cDNAjf;^.]^^6^DNA. i4ii^^-^?'j5l#I7!fi^^lir^>'r'^6^^AcDNAM-g^tT^I^ 
30 ^J^. 0163b07:feM^&5?<^^cDNA^1623bp (iPSeq ID NO: 1^^) , 

>A^213bpM1343bp;fr-'Ml31bp6^^;4fc(^ii?S^ (ORF) . ^-^^^^^^ 
Seq ID N0:2m^) . t^D^l^Mli:^^ ^PBS-0163b07, ^Beta- 
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15 



iSi*fR«^iclocal Alignment search tool) [Altschul, SF et al. 
^;^(Basiclocal Align «**lE^fr^=t^^^*r. ^Beta- 

j.Mol. Biol. 1990; 215: 403-10] . ^prosU^mm^irmV^^^Vl. 
$|^#41*l56-203,^^;ft^Beta-^^*#^*6*|iIii, mU^^^^^BU Ht- 
^jtiO.ll, #^^5.33; lPi3<&^4.67. 

$;*fe#J 3: ^ RT-PCR;^ ltrlfe«^Beta-# ^*4m4l0 

ffil^B^^j36,^~RNAjt;^a, lJioligo-dTjt;5l*^^ffa'4f*iS.^^*^cDNA,ffl 

Qi agene §^ lil^^J rir^tlt ^ . >^ T ?'J !l ^^fi^PCRr 1# : 

Primerl: 5'- GCTGTGCCTTCTCCTTTTCCCTCT -3' (SEQ ID NO: 3) 
Primer2: 5'- GCAATTTAAAGTATAACTTTATTT -3' (SEQ ID NO: 4) 
Primerl ^-fti^SEQ ID NO; mS'iiS&^jl^lbpff ^^^iElij/t^'J; 
Primer27^SEQ ID m: l^^^Vi^R^^^t 

ti^RS^^^i"^: &50ul^R&.i^^s'¥^^SQmtolfl KCl, lOmmol/L Tris- 
Cl, (pH8. 5), 1. Smniol/L MgCl2,200 Mmol/L dNTP, I0pmol5l^, lU&^Taq DNA^-^^ 
(Clontech-i^Bl/^fp) . ^PE9600MDNAMJfR(Perkin-Elraer'i^^) Ji^T?'J#:fr^ 
B.2S^)^M: 94°C 30sec; 55°C 30sec; 72°C 2min. ;^RT-PCRN-|^ P -ai^t in^ 

m^M^^^^ti^m^Hu. rit/^^^QiAGEN^A^g]&^«:^^i^^ ^ta^i^ 

DNA/t^J^SEO ID NO: l/;r^6^1-1623bp^<^;fBl^. 

25 l^;5fe^J4: Northern Epi$7i^^?fBeta-i^-|'3|41:^06^;$:i^: 

^_^j^^^,^,RNA[Anal. Biochem 19376. 162, 156-159]. •i^)i'fe^^'l4*#. 

%m^m^n.m-2Sdm^m, o.2ml^4i^ (pH4.o);?^*a 

^sii^t-^^. ilPAlf^fr^v&^^it^ol/5^^.&^|fi.^-M^ (49: 1), 7S,^I5^><^^. 
-ItB^^Ji. i;pA:^^B? (0.8«.) ##)a^^5i5'<:tff'iRNA«. ^^i^RNA^X 

30 ^mio%mm, '^mm'f-^^^ mot^i rna, 4^20raM 3- (N-^-^^f^) n^M 

^ (PH7.0) -5m.MI.^^-ltnM BDTA-2. 2Mf 6*)!. 2SS^J3&«)^^±i4^T*.iat. 
^mmfmM±-^ ffia-"P dATPitiififi^Bl^?**']^"?-^!^^^"^^^^- 
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20 



&53DNA^#^Sl/;r^6^PCRritWBeta-$t-i^t41^*4&/f?!](213bp£l343bp). # 
32P-#i&&^^4t (^2xl0«cpm/ml) ^ 7RNA&^?gl^^^tM^-^J* t ^42'>C 
^^itiJ . ■i^^?^'fe'|-50%f ^^-25niM KH3PO4 ( pH7. 4 ) -5 x SSC-5 x Denhardt'si^ 
ift^n200 Mg/ml*ii)^DNA. ^^il^, x SSC-0. iSSDSt i^SSoC^ftSOmin. ^ 

^Phosphor Iraager^fi-^^ff^P^*. 

Pr imer3: 5'- CATGCTAGCATGCTGCCAGTGATGGAACAGCCTA -3' (Seq ID No: 5 ) 
Primer4: 5'- CATGGATCCTCAGAGTCCTATTTGGTGTAAAGCC -3' (Seq ID No: 6 ) 

r^^m^^^i. NheI^faBainHIS|-Wiij^i^j&-f*ittK'f*^Jti|ipET-28b(+) (Novagen-'A^ 

Cat.No. 69865. 3)±6^j3S^#'fcf*I-W«^itA. B &^;^0^'^pBS- 

O163bO7J^3|^;3^);!^fe, ^nPCJUK^. PCR^a^#;5J?: ^.-(^i^vSO ji 1 t-^pBS-OUSbO? 
Jt^alOpg. ?|ifePrimer-3^Primer-4:^|!];5t;10pmol, Advantage polymerase Mix 
(Clontech-ii^^/^S ) ImK #Jr-#*fc: 94»C 20s, eCC 30s, 68°C 2 rain,^25>h# 
3qF. fflNheI5faBamHI^^'J?tri^/^#I^PM*ipET-28(+)^fT^B|-^.i^J8'JlS'BC:^>^-a, 

iSy^SOMg/ml ) &^LB«it#ii^i&. ^ t^PCR;^r^t#4PB^i^i:. #i*^T«l>f. 
«/!^^'JlE'^&^PBii^lir (pET-0163b07) Mt,it^yi^t.^^^^it:^Ml^^ 
BL21 (DE3)plySs(Novagen-'A^s]/^p^o). ^t^-^iiP^^ ( ^*;^30 n g/ml) ^Mi^i^ 
^±tBL2l (pET-0163b07) ;it37°Cj$#5;?ilit^-fe^. i/PAIPTGS^i&A 
Immol/L, M,^l$#5>h0t. ^Ilt^^. i^5'>^-'fc*Jiyt. ffiife-|6 

^^^f^ (6His-Tag) i^-^S^ ^^P^^fe/f^iHis. Bind Quick Cartridge (Novagen^A^^ 
#f'JT*fe^t&^@&^^6Beta-##t41. gSDS-PAGE*,i^, ;^41KDa 
^#SiJ-^^-^^t (ffl2) . #i^^t##5PVDFMJij^Edams;^:^?i:i4fTN-^^ 
^*N-^SSl5^|^^gt^SEQ ID W: 2^Jr^m-^l5't^^^^^^^ 

#;Beta-$|#*41#;#6^/^i 
^^^^^il (PE^A^^^^?.) '^JBi(.TaiBeta-$#4t4l4#^'|46^#JJii: 



NHj-Met-Leu-Ala-Val-Met-Glu-Gln-Pro-Ser-Gly-Ser-Pro-Val-Arg-Val-COOH 

(SEQIDNO:?). #^#|iJt^J5'J-^il3£«-6^f4^jfe^»6*^^'^^^^'^' 
Avrameas.et al. Immunochemistry, 1969; 6: 43. ffi4fflgJl3iiLt*6 ^I^lA-^W 

;ffi5-6A-Scpharose>y.^^PH'l46^*:fejfe?fr4'^^J^^IgG. 
^^EitJiiiEB;^^'tts6^^#^^#:^ii^-^Beta-$$^t41^^. 

SEQ ID NO: 1 t«ai^it&^«# 

?'J^#l^#fr^#^^^;f ?'J. «^^^>t^^$^.^>fP^^*^ Southern Epi€>i. 
Northern epi^^i^^ fp;^?t#, t:^l']li3JI:##tl6^^^#^#p^p®^^«-li^1^ 

SEQ ID NO: 1 m^:s-m%m^)^ ^\ ^r-m^k^^^^^^'^nt/^ 

SEQ ID NO: 1 *^ife^JM^.^. ^P«# 

30 m\^'kJ^ 

hk^m^^^^^ SEQ ID NO: 1 ^« 
^^ IX T I'j II # jts ^ /L ^ ^ ® : 
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1. ^41- A^hffc^^^Sijf; 18-50 4^;^^^; 

2. GC^l:^ 30X-70X. ^mum^m^i^ip; 

5 ^^if^;^^>i^^^M^9^lK^ (EP SEQ ID NO: 1) ^O^-t: 6^ 

10 1 (probel), Mkf^-^mt ^ SEQ ID NO: 1 ^mmf^^^^fslMt^ 

(41Nt ) 

5'- CTGATGGAACTGTGCTTTTGTGGAATGCACAGTCATACAAA -3' (SEQ ID NO: 8) 
mf 2 (probe2), SEQ ID NO: 1 if} }^ 

(41Nt): 

15 5'- CTGAATCGACTGTGGTTTTGATCGATGCACAGTCAATCGAA -3' (SEQ ID NO: 9) 

DNA PROBES G. H, Kei ler; M. M. Manak; Stockton Press, 1989 (USA) PX^.Et;^ 

20 W&M^: 

1, >Al^*^^«ii^x + ^|.«.DNA 

(PBS) &^^m4^. ^t7]^^7|t7]^^I^^-t;J^^^iA. *#t>!^I#^#a^^M^S. 2) 

li( lOOOg ^/^.^-^^^I^^ 10 3) j!l>^^tt^+?^ (0. 25mol/L 25inmol/L 

25 Tris-HCl, pH7. 5; 25mraol/LnaCl; 25ramol/L MgCl, ) i^j^yXi^ ( lOml/g). 4) 
^ 4°C^*.^<^^||l.X^it<>7^€^x*7j, iSa^s^St^^^^^s^. 5) lOOOg i^.v:.MO 

6) ^tt^JJfeyui^ (# 0. ig t^ifi^x#P^piip i-5mi), #1^ lOOOg lo 

7) ffi^j^t^iSticm (#0. lgJg:^giI*R#,ailPl«nl), M;t#l^^T&!j^ 

30 2. DNA 

pm-. 1 ) >^ 1-10«1 4 PBS i^&JJfe, lOOOg SSS/C: 10 ^^l". 2 ) ^J^^JJfe^*^?^ 
tiri^Kitft^^Jfe (1 xlO'^JIfe/ml) lOOuI 3) SDS 1^ 
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^mmmx^^^ mit^^^f^^- ^--.^m^>^^' mnmrt. 4)Ap 

^tim K 200ug/ril. 5) 1 ^hP^*^ 37'C gg*liSi±*. 6 ) 

5 ^^Jk'in^^^n, ^milSimn'<'^^ 7)#*ft^^E^^. 

3, DNA ^^^-ft^LBTM 

#111: 1 ) # 1/10 -(^15? 2inol/L filg^^ft^O 2 100%L»il»»S'J DNA + . 

10 j^-i). ;t-20''C:fe!cS whftf^Sii^. 2) ij5.<riOi^#. 3) /h.^i.^Stai^l^iaJZ.^. 

A)^n%>^m50Qu\m%^> l^.<;5^#. 5).hi^^«liBic#j!liI.$. ^ 500ul 

it, ^-MMt.^'^M. 7) i.X^h'f^^. TE DNA M, -ffeitjS^*^*^ 

15 f-i:'!. l§]0t«iti)P TE. i&'^S DNA jt^^^M, # i-Sxio'^M^Sl&^A^ 

,Tt;p lul. 

8 ) # RNA SI A #5'J DNA ^tS.^^ , lOOug/nil , B?^ 30 i^^^. 9) 

SDS 1^1^691 K, 4«-)^^^jg'Jj^ 0. 5%^P lOOug/ml. 37T 30 ^4}". 10)^^^ 

20 mm-, m-. ^mus-. 24: i$'»i.Mo^#. iD/h^i.^^* 

^mi24: 1 ) iMft, ^-C,> 10 12)/h.'ir#tB 
in^ 1/10 « 2mol/LB&^^^n 2.5 «^LB|, 5&^E-20''C 1 13) 
ID 70%2.S?A 100%LS^M7X^. t*^^' Mf^^3-6#ai. 14) 

A,,o^ Ajsoi-XM DNA 15) ^^^#si:T-20''C. 

25 t^^&<]f'J^: 

1 ) 5ii 4x2 M^A^h&^«i^^^^*M (NC ^), ffl4&«^^^±gg#iB.^>#^i 
11^ - 

30 3 ) fii^^Ji"^* 0. Imol/LNaOH, 1.5mol/LNaCl ^ig^Ji 5 ( 1^^ ). ^^-^ 

0.5mol/L Tris-HCl (pH7.0), 3a.ol/LNaCl m^±. 5 ^# ( ), ^ 
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4) I'X^^'&ie-, 6O-8O»C*$^*|2/^0^. 

1 ) 3 M IProbe ( 0. lOD/10 n I ), jp\ 2 n IKinase gt^^. 8-10 uCi ■r-^^P-dATP+2U 
Kinase, U^Yjsv^^i^^, 2Q n \. 
5 2 ) 37TC ^^^lyhH. 

3) jjP\/5ii^.^,^T^^M^^^M (BPB). 

4 ) i± Sephadex G-50 

5 ) "P-Probe ?5feiB|(F^^&'i^:lllt-'^^ ( Monitor Ji^^PJ ). 
6) 5 iS/^. >fe^ 10-15 f. 

10 7) ^7ft^|A]5^«3!!ll^<i** 

8 ) -^^f^-i^^^^TUfS^^fJit^^^ «P-Probe ( " J*^#Sy-"P-dATP ). 

mmS.'i-M^^^ . ilf>\ 3-10mg5S^^?fl[(l0xDenhardt-s; 6xSSC. 0. Img/ml 
CT DNA ( 4-^^mf& DNA ). ), M^i^ P ^ . 68°C ;!}C?S-^ 2 /h B^t". 

15 

1) mitj&*^if&^#;t. 

20 2 ) 2xSSC, 0. l%SDSt. 40''C7$tl5^# (2:c<:). 

3 ) 0. IxSSC, 0. 1%SDS t , 40'>C JJt 15 ( 2 ). 

4)0. IxSSC, 0. IMSDS^', 55"C^ 30^# (2:^^:), S^Bf^. 

25 1) 

2) 2xSSC, 0. l%SDSt. ST^C 15 ^4+ (2 

3) 0. IxSSC, 0. 1%SDS+. 37°C^Jt 15^^ (2 :?il). 

4) 0. IxSSC. O.lXSDSt, 4D°C jgk IS^^t" (2^), tS^^. 
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5 

8 DNA Microarray 
^0;§M-^^S^ft^l^ (DNA Microarray) ^ @ #t^# H^^^t 

:iDpr#jl3:s:MDeRisi, J.L .Lyer, V.ftBrown.P.O. 
(1997) Science278, 680-686. Rxilk Hclle.R. A. , Schema, M. , Chai, A, , Shalom, D. , 

15 (1997)PNAS 94: 2150-2155. 

(-) m 

^^T-mi^'^-^ cDNA ^it 4000 ^'Jf^TSjUl DNA.^'f^^^^B^^ 

SOOng/ u 1 ffi Cartesian 7500 A#{>C(I^^IIH Cartesian ^a^^) 

20 ^±., ^1^1 6^51^53^ 280 Mm. ^^M^iifi-^^^ ^;*> l.i^i^^'h^ 

1. ^7Sif^t;K'^4/hN-; 

2. 0. 2)4SDS j^tiS^ 1 
25 3. ddHjO j5t^^^. 

4. NaBH.i^l^ 5^^: 

5. 95*'C7Rt 2^4t; 

6. 0. 2%SDS ?5tJ^ 1 

7. ddHj0^t^»«5^; 

30 8. 25''Cfit#-fB|f^^ffi. 

( - ) m\^ii 

ffl -#i#^^'J>AiEt'^^'§t«'t^#ll.^- niRNA. 01 igotex mRNAMidi Kit (J!^ 
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t QiaGen ^J^^)^^ raRNA. ii # «'J ^ ^ 3feii^J Cy3dUTP(5-Araino- 
propargy 1-2- -deoxyuri dine 5-triphate coupled to Cy3 fluorescent dye, ^ 
g Amersham Phamacia Biotech ^ilJLt "^^^^^ mRNA, ffl^?ti*^J 

Cy5dUTP(5-Amino-propargyl-2— deoxyuridine 5'-triphate coupled to Cy5 
5 fluorescent dye, 1^1 Amersham Phamacia Biotech mRNA, ^ 

Schena, M. , Shalon, D. , Hel ler, R. (1 996) Proc. Natl. Acad. Sci. USA. Vol. 93: 10614- 
10619. Schena,M.,Shalon, Dari., Davis, R.W. (1995) Science. 270. (20) : 467-480. 

10 ^^ij^3jt g l^i±iS§^t0^>6^##-^ *>T- UniHyb™ Hybridization 

Solution(j!^^ TeleChem ) ^ ^tS: t jftfi"^^ 16 ^hH^ ^iSiMTk^jiL (!>< 
SSC, 0. 2%SDS) ^^I^M ScanArray 3000 ^i^iX (Jf^l^B General Scanning >^ 
n ) rnr^i^, ^^t/^^M Imagene i^i^ (US Biodiscovery ^^t] ) ij^t^ill 
'^^^m, #ai#'^,^.6^J Cy3/Cy5 fck1t. -i^tb^/h-f 0.5 ;«:f- 2 

15 *t:^&^*S. 

Cy3 signal-9159 ( ^©^^^fi^^i^lt ) , Cy5signal"3147. 3 (M. 
E>fc*^&^J^J^tt ) , Cy3/Cy5-2. 91011, ^^^H^ 0'm=^^^U±^^miSP^'¥ ^^ik 
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if: * 



(2)SEQ ID NO: l&^I'tt.'S^: 
(A)-fe^: 1623bp 

(ii)^^lll^: cDNA 

(xi);??'J#ii: SEQ ID NO: 1: 
1 GCTGTGCCTTCTCCrrTTCCCTCTTGGCTACTTGCTCCTTCGACAAAACAATTCCCCTGT 
6 1 ACTCGTTACGTGACTTTACTGAACTCCCACATTCTCCATTGAAGTTTCATACCTATGCTC 
1 2 1 TCCACTCCTGCTGTnCTCCCCTTCAGCACATATnTGCCATCGTGTTCAACAGATGGTA 
181 CCACTGTCCTATGGAATACTGAAAATGCACAGATGCTGGCAGTGATGGAACAGCCTAGTG 
2 4 1 CCACCCCTCTGACGGTTTGCCAGTTTTCCCCAGACTCCACCTGTnGCCATCAGGGGCAG 
301 CTGATGGAACTGTGGTTTTGTGGAATGCACAGTCATACAAATTATATAGATGTGCTAGTC 
361 TTAAAGATGGCTCCTTGGCGGCATGTGCATnTCTCCTAATGGAAGCTTCTTTCTCACTG 
421 GCTCCTCATGTGCTGATTTAACAGTGTGGGATCATAAAATCAGGTGTCTGCATAGTGAAA 
4 8 1 AAGCAC ATG ATCTTGG AATTACCTCCTGCGATTTTTCTTCACACCCAGTTTCTGATGGAG 
541 AACAAGGTCTTCAGTTTTTTCGACTGGCATCATGTGGTCAGGATTCCCAAGTCAAAATTT 
601 GGATTGTTTCTTTTACCCATATCTTAGGTTTTCAATTAAAATATAAAAGTACACTGAGTG 
661 GGCACTGTCCTCCTCTTCTCGCTTGTGCTTTTTCCCATGATGCGCAGATGCTACTCTCAG 
721 GCTCAGTGGATAAGTCTGTCATAGTATATGATACTAATACTGAGAATATACnCACACAT 
781 TGACTCAGCACACCAGCTATGTCACAACTTGTGCTTTTGCACCTAATACCCTTTTACTTG 
841 CTACTGGTTCAATGCACAAAACAGTCAACATCTGCCAATTTGACCTGGAAACACTTTGCC 
901 AAGCAAGGCGCACACAACATCAGCTGAAGCAATTTACCGAAGATTGGTCAGAGGAGGATG 
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961 TCTCAACATGGCTTTCTCCACAAGATTTAAAACATCnGTTCGTATTTTCAAGATGAATA 

1021 ACATTGATGGAAAAGAACTGTTGAATCTTACAAAACAAAGTCTGCCTCATC ATTTGAAAA 

1081 TTGAATCTCTAGGACTGCGTACTAAAGTGCTCAGGAAAATTCAACAGCTCAGGACCAAGG 

1141 TTAAATCCCTTTCTTCAGC AATTCCTC ATGAATTTATATGTCCAATAACTAGAGAACTTA 

5 1201 TGAAAGATCCGGTCATCGCATCAGATCGCTATTCATATCAAAAGGAAGCAATGGAAAATT 

1261 GGATCAGCAAAAAGAAACGGTACAAGTCCCATGACAAATCTTGTTCTTCCnCAAGCGCC 

1321 CTTTACACCA AATAGC ACTCTG AAAATGGCCATCAATAGATCCCTGCAGACACACCAAAA 

1 381 GTAAAAnCTTGATATTCTATTATTTATATTTTCACTCATCTCAITTGAATGATTTATAG 

1441 GTAAATACTAATCAGACATTATTAAAAGCAAAACAGGAAAAAGCTAAACTTCTTAAATn 

10 1501 AGTTACCTATAAAAATTCTCAATTTTCATTCTTTAAAAAACACATGGACTTACTATAAAA 

1561 GCCTTTTTCTACTAGTGA AAAGAATCTTCAGCTATATAGAAATAAACTTATACTTTAAAT 

1621 TGC 

(3)SEQ ID NO: 26^'ft,§.: 

15 (i) 

(B)|l|^: 

20 ixi)Jf^W^: SEQ ID NO: 2: 



1 


Met 


Leu 


Ala 


Val 


Met 


Glu 


Gin 


Pro 


Ser 


Gly 


Ser 


Pro 


Val 


Arg 


Val 


16 


Cys 


Gin 


Phe 


Ser 


Pro 


Asp 


Ser 


Thr 


Cys 


Leu 


Ala 


Ser 


Gly 


Ala 


Ala 


31 


Asp 


Cly 


Thr 


Val 


Val 


Leu 


Tip 


Asn 


Ala 


Gin 


Ser 


Tyr 


Lys 


Leu 


Tyr 


46 


Arg 


Cys 


Gly 


Ser 


Val 


Lys 


Asp 


Gly 


Ser 


Leu 


Ala 


Ala 


Cys 


Ala 


Phe 


61 


Ser 


Pro 


Asn 


Gly 


Ser 


Phe 


Phe 


Val 


Thr 


Gly 


Ser 


Ser 


Cys 


Gly 


Asp 


76 


Leu 


Thr 


Val 


Trp 


Asp 


Asp 


Lys 


Met 


Arg 


Cys 


Leu 


His 


Ser 


Glu 


Lys 


91 


Ala 


His 


Asp 


Leu 


Gly 


lie 


Thr 


Cys 


Cys 


Asp 


Phe 


Ser 


Ser 


Gin 


Pro 


106 


Val 


Ser 


Asp 


Gly 


Glu 


Gin 


Gly 


Leu 


CIn 


Phe 


Phe 


Arg 


Leu 


Ala 


Ser 


121 


Cys 


Gly 


Gin 


Asp 


Cys 


Gin 


Val 


Lys 


He 


Trp 


He 


Val 


Ser 


Phe 


Thr 


136 


His 


He 


Leu 


Gly 


Phe 


Glu 


Leu 


Lys 


Tyr 


Lys 


Ser 


Thr 


Leu 


Ser 


Gly 


151 


His 


Cys 


Ala 


Pro 


Val 


Leu 


Ala 


Cys 


Ala 


Phe 


Ser 


His 


Asp 


Gly 


Gin 


166 


Met 


Leu 


Val 


Ser 


Gly 


Ser 


Val 


Asp 


Lys 


Ser 


Val 


He 


Val 


Tyr 


Asp 
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181 Thr 


Asn 


Thr 


Glu 


Asn 


He 


f A*! 

Leu 


196 Tyr 


Val 


Thr 


Thr 


Cys 


A 1 n 

Ala 


rne 


211 Thr 


Gly 


Ser 


Met 


Asp 


Lys 


inr 


226 Glu 


Thr 


Leu 


Cys 


Gin 


Ala 


Ik r n 

Arg 


241 Phe 


Thr 


Glu 


Asp 


Trp 


Ser 


0 iu 


256 Ala 


Gin 


Asp 


Leu 


Lys 


Asp 


Leu 


271 He 


Asp 


Cly 


Lys 


Glu 


Leu 


Leu 


286 Asp 


Asp 


Leu 


Lys 


He 


Glu 


Ser 


301 Arg 


Lys 


He 


Glu 


Glu 


Leu 


Arg 


316 Cly 


He 


Pro 


Asp 


Glu 


Phe 


He 


331 Lys 


Asp 


Pro 


Val 


He 


Ala 


Ser 


346 Ala 


Met 


Glu 


Asn 


Trp 


He 


Ser 


361 Asp 


Lys 


Ser 


Cys 


Ser 


Ser 


Phe 



376 Leu 

15 

(4) SE0 ID NO: 

a) -kit: 24^^ 
20 (0^14: 

ixDJ^n^^: SEO ID NO: 3: 
GCTGTGCCTTCTCCTTTTCCCTCT 

25 

(5) SEO ID NO: .t 

(B)||M: 
30 (C)Mt4: 

(ii)^-3"I^S: 



His Thr Leu Thr Gin His Thr Arg 

Ala Pro Asn Thr Leu Leu Leu Ala 

Val Asn He Trp Gin Phe Asp Leu 

Arg Thr Glu His Gin Leu Lys Gin 

Glu Asp Val Ser Thr Trp Leo Cys 

Val Gly He Phe Lys Met Asn Asn 

Asn Leu Thr Lys Glu Ser Leu Ala 

Leu Gly Leu Arg Ser Lys Val Leu 

Thr Lys Val Lys Ser Leu Ser Ser 

Cys Pro He Thr Arg Glu Leu Met 

Asp Gly Tyr Ser Tyr Glu Lys Glu 

Lys Lys Lys Arg Tyr Lys Ser His 

Lys Arg Ala Leu His Gin He Gly 
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(xi);f ?"J#^: SEQ ID NO: 4: 
GCAATnAAAGTATAACTTTATTT 

(6) SEQ ID NO: Stfj'^^ M, 

(xi);??'Jil^: SEQ ID NO : 5: 
CATGCTAGCATGCTGGCAGTGATGGAACAGCCTA 



(7) SEQ ID NO: 

(B) IIS: 

(C) 4$#.: 

(ii)^^3llS: 
(xi);?^|J#3i: SEQ ID NO : 6: 
CATGGATCCTCAGACTCCTATTTGGTGTAAAGCC 



34 



(8) SEQ ID NO: 
(i);??iJ#^iE: 

(A) -fe^: 15^^*^ 

(B) IIS: H;^^ 

(xi);t?'JiSii: SEQ ID NO: 7: 

Mel-Leu-Ala-Val-Met-Glu-GIn-Pro-Ser-Gly-Ser-Pro-Val-Arg-Val 
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(9)SEQ ID NO: 

(C)M^i: 

(xD^^'l^ii: SEQ ID NO : 8: 
CTGATGCAACTGTGGTTTTGTGCAATGCACAGTCATACAAA 

( 10) SEQ ID NO: 9^i$:^- 

(A) -feJ^: 

(B) |l|^: 

(xi);f ?'Ji«S^: SEQ ID NO : 9: 
CTGAATCGACTGTGGTTTTGATCGATGCACAGTCAATCGAA 



5 P 



156 LACAFSHDGQMLVSGSVDKSVIVYDTNTENILHTLTQHTRYVTTCAFA 203 
21 FSVAFSPDGKLLVSCSSDGTYKVWDIETGDKVSVLTLBGHTGSVSSYS 68 



1 J 3 4 




-IlkDn 



ffl 2 
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